Introduction
Functions of the hardly-wired brain require the cooperation of multiple groups of the neuron.
There still are some debates about each brain region has its own function (i. e., modularism) or only the connections of regions matter (i. e., connectionism), there's no doubt any longer that well-organized brain networks which composed of connections of multiple networks should be operated together to serve complex and integrated brain functions 1 . In line with this idea, recent functional neuroimaging studies in clinical-, systems-and cognitive neuroscience have found abnormalities in anatomical and functional connectivity in the brain with psychiatric disorders who have cognitive deficits, including schizophrenia 2,3 , Alzheimer's disease 4 , autism spectrum disorder 5, 6 , anxiety disorder 7 , obsessive-compulsive disorder 8 , and attention deficit hyperactivity disorder 9 .
Schizophrenia, whose symptoms cannot be easily allocated into single nor few cognitive domains, has been characterized as a model of 'disconnected' brain 10 . From the level of interneuron wiring 11, 12 to the cortico-cortical circuit wiring 10 , converging evidence now support the idea that pathophysiological mechanisms of altered social, cognitive, and perceptual functions of schizophrenia may be accounted from the abnormalities in local and long-range connections of neuronal circuits at multiple levels. Yet there are still somewhat confounding that distinctiveness of the schizophrenic brain from the healthy brain with the trend of increased or decreased functional connectivity between brain regions, fMRI studies reported altered functional connectivity in the schizophrenic brain, and gently locate this as a putative underlying mechanism of cognitive dysfunction 10, 13, 14 .
However, since the prominent concept 'functional connectivity' in the fMRI studies has been defined as the "temporal correlation between spatially remote neurophysiological events" [18] [19] [20] . This resulted in the attempt to define functional connectivity with spectral measures, such as the spectral coherence. In addition, the amplitude in this frequency band of BOLD signal is often related to psychiatric disease such as schizophrenia 21 and amnestic mild cognitive disorder 22 , describing functional connectivity in the resting-state BOLD signal 23 . However, there's a lack of evidence about how different the functional connectivity of schizophrenic brain in terms of frequency against the healthy brain.
In this study, the various aspects of distinctiveness in terms of functional connectivity The aim of this study is to describe the distinctiveness of the functional connectivity in the schizophrenic brain. However, each parameter used here reflects different aspects of signal similarity, it may be too complex to compare the pattern differences directly. To make things simpler and see the distinctiveness of network properties in schizophrenic brain easily, pattern classification based on supervised machine learning technique can be adopted. As machine classifier performs classification totally based on the difference of training dataset, the distinctiveness of schizophrenic brain network can be measured as successful 6 discrimination performance of classifier machine that supposed to detect schizophrenic brain among the unlabeled BOLD connectivity patterns. If one parameter of functional connectivity measure represents the distinctiveness of schizophrenic brain network better than others, discrimination performance of the machine classifier trained by the parameter would be higher than others. By doing that, the distinctiveness of network properties in the schizophrenic brain can be understood better.
Methods

Participants & task
The publicly opened datasets were used. This data was obtained from the OpenfMRI database.
Its accession number is ds000115. One hundred and two participants performed letter N-back 
fMRI preprocessing
The preprocessing steps generally followed original publication of the dataset 24 . At first, anatomy image of each participant was reoriented. For the functional images, the basic steps 
Connectivity calculation
All of the functional connectivity calculation were performed between BOLD fluctuations averaged from multiple ROIs on MATLAB R2015a with signal processing toolbox (Mathworks, MA, USA) and custom-written scripts.
Correlation & Cross-correlation. Correlation coefficients as a function of the time lag 8 between two ROI BOLD fluctuations were computed from -10 TRs to +10 TRs lag. The coefficient at lag 0 was obtained for typical correlation value, and the coefficient which has the maximum absolute value and the time lag at the point were obtained separately.
Coefficients were then transformed into Fisher's normalized z value. Same procedures for these three parameters were performed to LFF (band-pass filtered with 6 th order Butterworth, low-passed then high-passed, at 0.01-0.08 Hz) as well. 
Pattern classification
Pattern classification and cross-validation experiments were performed using Scikit-learn 25 the machine learning API on Python 2.7 environment. Non-parametric, supervised learning classifier machine based on decision tree was adopted. The training data were the individual connectivity patterns of all possible combinations between 34 ROIs over 4 types of networks for each task condition, which made the number of input feature dimensions as follow;
In another experiment, within-and 9 between-network connectivity patterns were separately used to supervise the classifier (see supplementary materials, Figure S1 and S2).
To validate the classifying performance, the Leave-2-Out procedure was used. As Considering the nature of coherence, it makes sense there is no difference in the 
